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PREFACE

An Engineer Design Test conducted at Fort Benning, Georgia shows that current
laundry procedures prescribed for durable press, cott on/polyester uniforms do not
completely remove body oil and petroleum oil stains from these garments.

An investigation into this problem was requested by the Textile Research and
Engineering Division, Clothing and Personal Life Suppo rt Equipm ent Laboratory
(C&PLSEL) and was carried out by the Chemical Products Group, Chemical Products
Research and Engineering Division , C&PLSEL. (C&PLSEL is now known as CE&MEL,
Clothing, Equipment and Materials Engineering Laboratory.)

The author wishes to acknowledge the contributions of ti me and skill made by
Messrs. Glen Kidder and Curtis Blodgett, Chemical Products R&E Division , during Phase 2
of this study . Throu gii their efforts , equipment deficiencies encountered during the
operation of the washer -extractor were auccessful ly overcome and the work was completed
on time.

He also wish es to acknowledge the assistance of Mr. Francis Hoffman, Textile
Research and Engineering Division , in rating the appearance of the durable press uniforms
after multiple prespot t ing and laundering operations.

.1:
silt . BII1 $~~~ Dl
D~C DI

iusT~Cafbt~~~~~~~ I
& —.. . - 

~u11 
I

~~.jJ
I

I

~ 



~~~~~~~~~~~
. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ . — 
-

~..~~~~~~~~~~~~~~~~~~~~ cw~-vr1.n . r ~~~~~~~~~~~~~~~~~~~~~~ 
. . --rn,p .__ .. .fl? ~. - - t_.._____ _. , -,

CONTENTS

Page

I. Introduction

II. Scope of tnvestigatlon 5

Ill . Results 6

A. Results: Phase l 9B. Results: Phase 2

IV. Conclusions

V. Future Work

APPENDICES

Appendix A Experimental Section , Phase 1 17

Experimental Section, Phase 2 20

Appendix B. Procedure for Removing Stains 25

Appendix C. Proposed Specification — Spotting Agent 27

3

I iT~~ I ~~~J- - - .~~ --.~~- . 
.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



.

-~~-~~~~ ~~~~~~~~~~~~~~~~~~~ 
-——

~
.-

~ ~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~

LiST OF FIGURES

Figures Page

1 Oil-Stained Durable Press Utilit y Trousers (Before Laundering). U

2 Oil-Stained Durable Press Utilit y Trousers (After Laundering). ii

3 Oil-Stai ned Durable Press Utility Shirt (Before Laundering).

4 Oil-Stained Durable Press Utili ty Shirt (After Laundering ).

Staini ng of Test Garments — Phase 1

Au.2 Staini ng of Test Garments — Phase 2 2].

II
LIST OF TABLES

Page

Table 1 Launderin g of New Oil-Stained Shirt, Utility (Durable Press). 7

Table 2 Stain Removal as Affected by Fabric Finish 8

Table 3 Uniform, Utili ty (Durable Press) — Residual Oil-Stains After 10
Ten Launderings.

Table 4 ShIrt, Utili ty (Durable Press) — Appearance Ratings After Ten
Launderings.

Table 5 Trousers, Utili ty (Durable Press) — Appearance Ratings After 13
Ten Launderings .

4 

~ —~-~ - —--—---~~ -—-. —-,-.—~ --



~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 
. 

~~~. 
, - - -

Ii

A PROCEDURE FOR LAUNDERING OIL—STAINED
DURABLE PRESS UTILITY UNIFORMS

I. Introduction

During the summer and fall of 1973, an Engineering Design Test (TECOM Project
No. 7-EI-485-000-01 1) on durable press fatigue uniforms was conducted at Fort Benning,
Georgia. This test, initiated, by Natick Development Center, showed that the current
laundry procedures for home and post laundries do not completely remove body oil and
petroleum oil stains from these garments. However, these oil stains were removed if the
stains were prespotted with one of several commercial liquid cleaners such as “Wisk”,
“Lestoil”, or “Spra y n’ Wash”, prior to launderi ng.

This study was undertaken to develop a procedure to remove heavy oil stain s from
durable press clothing without damaging the color and finish , and to furnish the technical
requirements for a specifi cation coverin g a prespotti ng agent and a technique for its use
in home and post laundries.

II. Scope of the Investigation

The study was conducted in two phases. in Phase 1, both new and previously worn,
laundered durable press utili ty uniform s were oil-stained and laundered. The wash formulas
used in this study (Appendix A-I) were selected so as not to have a deleterious effect
upon the fabric or finish of durable press garments. They employed high water levels,
moderate wash temperatures, detergents with limited amounts of added alkali, and a gradual
reduction in the temperature of nose water. Using thi s wash formula , both commercial
and specification laund ry detergents were evaluated. When these conventional laundry
procedures proved inadequate for removing oil stains , liquid detergents, cleaners, and spot
removers were evaluated as prespotting agents. As a result of these tests , a laundry
procedure incorporating a prespotting operation was developed. This procedure was more
thoroughly evaluated in Phase 2 of this study (Appendix A-Il).

In Phase 2, two sets of new durable press garments were repeatedly stained and
laundered. One set of test garments was laundered at a wash temperature of 38°C.
(100°F.), and the second set at 60°C. (140°F.), using th~ prespotting procedure developed
in Phase 1. After ten laundering s at each temperature, the test garments were evaluated
on the basis of sppearance, noting the presence of wrinkles, sharpness of creases, puckering
at seams, and presence of residual oil stains .

5
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I ll. Resu lt

A. Results: Phase 1

The data from twenty laundry wash tests recorded in Table 1 include information
on spotting agents, the kind and amounts of detergent and alkali , wash temp eratures,
suds and final rinse pH values and average stain removal rating.

Wash tests #1 thru #8 were ident ical in procedures but differed in the kind and
amounts of detergents and alkalies used . The higher stain remova l values (7.2 and 6.6)
were obtained in wash tests #4 and #5 by the use of laund ry detergent with and without
added sodium ortho silicate. However , even with the high pH (11.8) and moderately high
wash temperature of 71°C. (160°F.) the stains were not completel y removed. It was
believed that a higher wash pH and a higher wash temperature would be detrimental to
the durable press fini sh.

In wash tests #8 thru #13, the oil stains were prespotted prior to launderi ng.
Deter~~nt, Laund ry, Powdered, Type 1° and Alkali , Laund ry w/CMC ° were used in
amounts of 3-2-1 ounces and 6-4-4 ounces , for 1st , 2nd and 3rd suds respectively, and
the wash temp erature was 71°C. (160°F.) Prespotting agents , “Wisk”, “Lestoil”, and
‘Spray n’ Wash” were equally effective , having stain removal ratings of 7.4 to 7.6. The
Waterless Hand Cleaner and Paint , Oil and Grease (POG) Spot Remover were slightly less
effective with stain removal ratin gs of 6.8 and 6.2. Complete stain removal was obtained
in wash test #8 using NDC Spotting Agent.

In wash tests #14 thru #20, oil stains were prespotted with NDC Spotting Agent
then washed with Detergent, Laund ry , Powdered, Type I, and Alkali, Laund ry w/CMC.
The detergent usage was maintained constant at 3-2-1 ounces in the lit, 2nd, and 3rd
suds. The amounts of alkali in 1st, 2nd and 3rd suds were varied from 6-4-4 to 4-2-4
to 0-0-0 and the wash temperature was varied from 71°C. (160°F.) to 60°C. (140°F.)
to 49°C. (120°F.) to 38°C. (100°F.). Complete stain removal was observed in all wash
tests Including wash test #20, in which no added alkali was used and the wash temperature
was 38°C. (100°F.).

Table 2 covers wash tests #1 thru #6 and contains much inform ation available in
Table 1. However, Table 2 focuses attention on differences in stain removal obtained
with shirts S~ and 52. Test shirts S~ and S2 were made of fabric processed by two
different companies. Both companies used the same process for a durable press finish.
The reasons why oil stains were removed more completely from 52 shirts than from S1
shire are not known . In addition , these data Indicate that the used ’ motor oil was the
most difficult to remove and the white mineral oil , the easiest .

Mllitary Specification MIL-D-12182, Detergent , Laundr y, Powdered
• Federal Specification P-A-450, Alkali Laund ry
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B. Results: Phase 2

After ten staining, prespotting and laundering operations, the two sets of tes t garments
[38°C. (100°F.) and 60°C. (140°F.) wash temperatu res~ were inspected for residual stainand to determine the effect that this repeated treatment had on the durable press finish.
As is shown in Table 3, the used motor oil stains on both shirts and trousers were, with
one exception (trace amounts) completely removed when washed at 60°C. (140°F.) (see
Figures 1, 2, 3, and 4). At a washin g temperature of 38°C. (100°F.), the stains were
almost completely removed from the trousers but incompletely removed (from trace
amounts to distinct rings) from the right arm area of the shirts.

Durable press perfo rmance characterist ics such as seam appearance , crease retention
and fabric appearance were not reduced to any greater extent than those expected as
a result of recommended home laundering procedures. American Association Textile
Chemists and Colorists Appearance Ratings assigned to each garment for overall durable
press characteristics are shown in Tables 4 and 5. From these, it can be seen that rating s
in most categories were within satisfactory limitations of 3.5 or above for both the 38°C.
(100°F.) and the 60°C. (140°F.) washes. A sli ghtly lower rating is evident in several
areas after washing at 60°C. (140°F.); however , this is not considered significant and is
within experimental error. Lower ratings are also evident in garments manufactured with
double-felled seams and in front closure areas of trousers . These, of course, are attributable
to seamin g methods and not to launderin g procedures.

IV. Conclusions

From the results of this investigation , it is concluded that a laundry procedure
applicable to both post and home laundries has been developed which will satisfactorily
remove heavy oil and grease stains from durable press, cotton /polyester , utility uniforms
without damaging the fabric , color, and finish (see Appendix B) . This work has also
resulted in the development of an effective spotting agent for the remova l of oil and
grease stains and technical requirements for a specification covering this product
(Appendix C). This spotting agent will find use in the laundering of grease-stained items
such as sleeping bags, duffle bags, lightweigh t load-carrying equipment , and other item s
which must be laundered at moderate wash temperatu res and in mildly alkaline solutions.

V. Future Work

The procedure for removing heavy oil and grease stains, as reported here, is a special
treatment to use on those oil- stained garments not adequately cleaned by the prescribed
standard washing procedure and should be used only when absol utely necessary. If possible ,
the standard wash formula should be improved so as to reduce to a minimum the need
to use this special procedure. Accordingly, it is proposed, as future work, that this
laboratory evaluate a wash formula which the Navy recommends for launderi ng white
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and colored polyester/cotton cloth ing0 and which is claimed to be very effective in
removing oil stains. In this wash formula, a liquid, water-soluble, nonionic detergent Is
added with the load prior to admitting the water. In this way, the g.rments ire treated
with a concentrated detergent solution at a temperature which will not set the oil stains.

~

°Letter, Apri l 1974, C.O. Navy Resale System Office, Brooklyn, N.Y. to Officer in Charge,
US Navy Clothing and Textile Research Unit, Natick, Massachusetts.

w/lncl. 1 -  Draft NAVSUP Instruction on Shipboard Launderi ng IncI. 2 — Navy Wash
Formula for Laundering Cottons, Synthetic and Synthetic Blend Fabrics (White and
Colored).
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• Experimental Section - Ph... 1

In Phae 1, a series of laundry tests was performed In a a.1-1dlo~ram (20-pound)capacity, reversing-type washwheel. The wash load (2/3 of rated capacity) weIghing 5.6
kilogram (12 pound, 5 ounces ) was made up of two new oil and grease-stained durable

• press shirts, one pair of worn~ stained durabl, press trousers and ballast consist ing of seven
trousers and three shirts. Afte r wash ing, the test garment. war. .ttra~ted, tumble dried,
and rated with respect to degree of stain removal.

a
A. Test Procedures

1. Staining and stain removal evaluation procedures. Each of the test garment.
was stained wIth 0.5 g. quantities of five staining materials; white mineral oIl, U.S.P. Heavy;
lanolin, U.S.P., anhydrous; used motor oil, SAE 30; We.eon Oil, and lard. These staining
m*terlals were applied to specific areas of th. test garment. (ew FIg. 5) about 10.2
centimeters (four Inches) in diameter and rubbed Into the fabric using the fingers. This
procedure was helpful In Identifying the stain and ~~~Jng the degree of stain removal
after laundering. The degre. of stain removal was determined by viewing the test garments
under northern light exposure and Ignlng to each of the five stains a number from
1 to 10 according to the following visual obeervations

Degree of Stain Removal Numerical Rating

Complete removal 10
Stain just vlsille 8
Stain very faint 6
Stain feint 4
Stain distinct 2
Stain very distinct 1

Cleaning procedure stain removal rating average of five stain ratingi.

2. Larndry procedure. The following laundry formula was used in Phase 1 study:
W.W LeVel Time Tffl ~ .

Operation cm. (In.) (min.) °C. WI Wa.hsraipplles

1. Suds 25.4 (10) 5 71 (160) Detergent & Alkali
• 2. Suds 25.4 (10) 5 71 (160) Detsrg.nt & Alkal i

3. Suds 25.4 (10) 5 71 (160) Datvgent &AlkaIl
4. RInse 25.4 (10) 3 71 (160) None
5. RInse 25.4 (10) 3 63 (145) None
6 R inse 25.4 (10) 3 U (130) None
7. RInse 25.4 (10) 3 46 (115) None
8. RInse 25.4 (10) 3 Tap None —

17
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Staining Materials :

1 White Mineral Oil
2 Lanolin, Anhydrous

3 Used Motor Oil 
• 
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Figure A-.]. Staining of Test Garments — Phase 1.
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3. Prespotting procedure. About five minutes prior to laundering, the liquid cleaning
agents were applied to the oil-stained areas usIng a 2-Inch paint brush. Sufficien t amounts
were used ~ as to thoroug hly wet out the fabric.

B. Testing Materials:

1. Test garment.. 
-

a. Shirt, Men’s, Utili ty, Durable P,..t Cotton/Polyester (Si), Fabric processed
a by J.P. Stevens Company.

b. Shirt, Men’s Utility, Durable Press Cotton/Polyester (S2), Fabric processed
by ReIgle Company and tailored by the Hayes Garment Company.

c. Trousers, Men’s Utility, Durable Press Cotton/Polyester, Fabric processed
by Reigle Company and tailored by the Hayes Garment Company.

2. Detergents. I -

~

a. Detergent, Laundry, Powdered, MIL-D-12182, Type I.

b. “Laud”, a commercial built laundry detergent, BASF Wyandotte Co.

c. “ Brssv n” , a commercial built laundry detergent, Philadelphia Quartz Co.

3. Laundry alkalies.

a. Sodium orthosilicate, anhydrous, Federal Specification P-S-651.

b. Alkali , Laundry w/CMC, Federal Specification P•A-450.

4. Prespottlng agents.

a. NDC spotting agent. Laboratory preparation.

• ‘ b. “Wisk”, liqu id laundry detergent, Lever Bros.

C. “Lestoil”, liquid heavy duty cleaner, Noxell Corp. -

d. “Spray n Wash” , prespotting agent, Texize Chemical.

e. Paint, Oil, Grease Spot Remover FSN 6850598-3041.

f. Waterless Hand Cleaner, Radiator Specialty Co.

19
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Experimental Section — Phase 2

In Phase 2, the laundry tests were performed in a 27.2-kilogram (60-pound ) capacity
washer-extractor, a unit from the current , single-trailer Army field laundry. The
18.2-kilogram (40-pound) washer load consisted of 14 pounds of new, durable press,
cotton /polyester , utili ty uniforms (10 shirts and 5 trousers) and a ballast of 11.8 kilogram s
(26 pounds) of previously laundered uniforms (15 shirts and 15 trousers ). One washer *
load was laundered at a wash temperature of 38°C (100°F.) and a second load at 60°C.
(140°F.). The test garments in each washer load were oil-stained with used motor oil ,
prespotted, washed, extracted, and tumble dried. This procedure was repeated for a total
of 10 launderinga at each of the two wash temperatures. The test garments were then
evaluated for stain removal and the effect on the durable press finish based on their
appearance.

Test Procedures

1. Staining and prespotting procedures. The test garments were stained with a used
motor oil, the staining material which, in Phase 1, proved to be the most difficult to
remove . Approximately 1 ml. of oil was applied by eyedropper to an area 4 inches in
diameter. The oil was rubbed into the fabric using the fingers, the shirts were stained
in the neck band area and on the outside crease of the upper right arm. The trousers
were stained on the creases of the right and left legs in the knee areas (see Fig. 6).

The oil stains were allowed to set for 20 to 22 hours . About 5 minutes prior to
laundering, the stained areas were wet out by brushing a solution consi sting of 95 percent
Stoddard Solvent and 5 percent of an oil-solub le nonionic surfactant’° prepared by the
ethox ylation of petroleum derived C1 1 to C15 linear alcohols.

2. Laundry procedures. The test garments in Phase 2 were laundered in accordance
with either of the two wash formulas shown below . -

•

I

°Detergent, Laundry, Powdered, MIL-D-12182, Type I.

• ln this case, Tergitol 15-S-5, which is a commercial surfactant conforming to this chemical
description as described In Appendix C, para. 3.2. was used.
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• Figure A~.2 Staining of Test Garments — Phase 2.
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60°C. (140°F.) Weds Formula
Water Level Time Temp.

OP don cm. (In.) (Mtn.) ‘C. (°F.) Wasi~ Supplies
1. Suds 27.9 11 5 60 (140) 5 oz. Detergent’
2. Suds 27.9 11 5 60 (140) 214 oz. Detergsnt
3. Suds 27.9 11 5 60 (140) 1’/a oz. Detergent’

- • 4. Rinse 27.9 11 3 60 (140) None
5. Rinse 27.9 11 3 52 (125) None
6. Rinse 27.9 11 3 43 (110) None
7. Rinse 27.9 11 3 35 (95) None
8. Rinse 27.9 11 3 Tap None
9. Short Extraction

38°C. (100°F.) Weds Formula
- 

Water Level Time Temp.
Operation cm. (in.) (Mm .) °c. (‘F.) yj~~~~~

1. Suds 27.9 (11) 5 38 (100) 5 oz. Detergent ’
2. Suds 27.9 (11) 5 38 (100) 2~6 oz. Detergent’
3. Suds 27.9 (11) 5 38 (100) 1~6 oz. Detergent ’
4. Rinse 27.9 (11) 3 38 (100) None
5. Rinse 27.9 (11) 3 29 (85) None
6. Rinse 27.9 (11) 3 Tap None
7. Rinse 27.9 (11) 3 Tap None
8. Rinse 27.9 (11) 3 Tap None
9. Short Extraction — —— ——

‘Detergent, Laundry Powdered MIL-D-12182, Type I

The oil-stained , prespotted test garments were placed with the 11.8 kilograms (26
pounds) of ballast in the 27.2 kilogram (60-pound) washer-extractor; the wheel was set
in motion, and the water was turned on. When the water level reached 20.3 centimenters
(8 inches), the detergent was added, marking the beginning of the 5-minutes suds operation
while continuing to add water to the 27.9 centimeter (1 1-inch) level. This procedure
was also followed in the 2nd and 3rd suds operations. After the final rinse operation,
the load was given a short extraction so as not to set wrinkles in the garments. The
test garmená were tumbled In a dryer for about 20 minutes at a temperature not exceeding
66°C. (150°F.). The garments were tumbled another 10.15 minutes with the steam turned
off so as to cool the garments to near room temperature. When cool , they were
immediately removed from the dryer and placed on coat hangers.
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Shortly, usually about 1 hour , after removal from the dryer the test garments were
restalned with motor oil in the designated areas and were ready to be prespotted and
laundered on the following day. This procedure was repeated for a total of 10 launderings
for each of the two wash temperatures. After the 10 launderIngs, the test garments were

• 
rated for appearance considering the presence of wrinkles, sharpness of creases, puckering
at seams, and degree of stain removal.

a
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Appendix B

Procedure for Removing Heavy Oil and Grease Stains from Durable Press,
Utility Uniforms, Cotton/Polyester

1. Prespott ing garments for laundering. Inspect garments for heavy oil and grease
stains . Thorou ghly wet out the stained areas by bru shing them with Spotting Agent (For
Removal of Oil and Grease Stains) ’.

• 2. Laundering procedure. Load washwheel with prespotted garments to not more
than 2/3 of rated capacity.

1st Suds Operation. With washwheel motionle ss, add water to a low level”, start
the washer and add the prescribed laund ry detergent and run for 2 minutes. Add more
water to bring to a high level ” and run an additional 5 minutes. Contin ue the launderi ng
in accordance with the following wash formula:

Water Time - Temp. Supplies per 45.4 kilo-
Operation Level” (Mm .) °C. (‘F.) grams (100 Ibs) of Cloth ing

1. Suds low 2 54 (130) (see instructions above)
high 5 60 (140) 1 pound Detergent, Type I

— 2. Suds high 5 60 (140) 1 pound Detergent , Type I
3. Suds high 5 60 (140) 3’a pound Detergent, Type I
4. Rinse high 3 60 (140) None
5. Rinse high 3 52 (125 None

• 6. Rinse high 3 43 (110) None
7. Rinse high 3 35 (95) None
8. Rinse high 3 Tap None
9. Short Extraction (see note below)

Note: The garments should be extracted for not longer than to let the extractor
reach top speed and cut off to prevent setting of creases. Dry the garments in a tumble
dryer loaded to not more than 2/3 of rated capacity. When exhaust temperature reaches

- • L 60°C. (140° F.) to 66°C. (151° F.), the heat should be turned off and the garments tumbled
until they are cooled to near room temperature , and then should immediately be placed
on hangers.

‘As in Proposed Federal Specification — Appendix C.

‘Low level is 12.7-15.2 centimeters (5-6 inches). High level is 27.9-35.6 centimete rs (11-14
inches) depending upon the washer.

-

• 
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Appendix C

Proposed Federal SpecifIcation: Spotting Agent , Laundry (For
Removal of Oil and Grease Stains )’ - -

~

1. Scope and classification. -

1.1 Scope. This specification cove rs a liquid spotting agent for removing oil and —

grease stains from washable fabrics includin g durable press when applied to stains prior -

to laundering. -

3. Requirements.

3.1 Material. The spotting agent shall be a clear , single-phase liquid consisting of
a solution of an oil-soluble nonionic surfactant in an aliphatic petroleum distillate and
shall conform to the requirements in Table I.

TABLE C.-].. — Composition

Percent by Weigist
M m .  Max.

Matter nonvolatile at 95°C. (203°F.) 4.9 5.4
Ali phatic petroleum distillate ’ 94.5 95.0
Oil-soluble nonionic surfactant2 5.0 5.5
Flash point , Tag Closed Cup, °C. (°F.) 60°C.(140) ———

Chlorinated solvents , qualitative test “negative”test

‘ Shall conform to the requirements of Federal Specification P-D-680, Type II . 
- - -

25ee Par. 3.2.

32 Nonionic surfactant. The surfactant contained in the Spottin g Agent shall be
an oil-solub le surface active agent prepared by the ethoxylation of petroleum derived linear
alcohols in the C,-, to C,5 range and containin g en average of 5 moles of ethylene oxid e.
It shall meet the followin g requirem entss -

~

‘Only those areas concerned with the tech nical requirements of this product are covered - -
-

in this proposa l.

-

~~~~~~~~~~



Minimum Maximum

Molecular weig ht 400 425
Water, percent —— 0.5
Specific gravity 25/25°C. 0.960 0.980
pH, 1% solution at 25°C.’ 6 8
Biodegradability, percent 90 ——

‘Determined in a 10:6 isopropanol:water solution .

3.3 Odor. The spotting agent shalt have a mild odor essentially that of Stoddard
Solvent .

34 Labeling. In addition to the markings specified in Section 5, each container
shall be durably and legibly labeled with the following directions:

“Directions for Use

Apply the spotting agent to oil and grease stains using a paint brush or other soft
bristled brush. Thoroughly wet out the stained fabric. Allow to set for about 5 minutes;
then place the treated garments in washer and launder in accordance with the established
wash ing formu la.”

Also include the following cautionary statements:

“Caution. Contains flammable solvent . Keep away from flame and extreme heat.
Use only with adequate ventilation. Avoid prolonged breathing of vapor.

Contains petroleum distillate, If swallowed do not induce vomiting. Call physician
immediately.

Keep out of reach of children. ”

3.5 WorkmanshIp. The spotting agent shall be a clear liquid , free from sediment,
- 

- . - suspended matter and undissolved water as determined by visual inspection.

Section 4

4. TestIng of the end item. The spotting agent will be tested fo r the characteristics
specified in Table II.

I
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TABLE C—2. — Instructions for Testing
Results R.porisd —

Ipso. R.fsren.s Number Pass Numerically
Require- Test of Deter. or to

Ci teristic m~et Method ininatlons Fail Nearest

Matter nonvolatile at 96°C. Table I 4.4.1 2 — 0.1
(203°F )

Aliphatic petroleum dist illate Table I — — —
4 Oil.soluble nonionic surfac- Table I * — — —

tant
Flash point , tag closed cup Table I — — —
Chlorinated solvent Table I 4.42 1 x — —

‘The supplier shall furnish a certificate of compliance covering this requirement.

“ASTM Method D56.64.

4.4 Test procedures.

4.4.1 Matter nonvolatile at 95°C (203°F.). Into a tared, low-form weighing bottle
(70 mm inside diameter and 33 mm height) weight to the nearest 0.1 milligram a 10-mI.
sample of the spotting agent. Remove the glass stopper and place sample on a billowin g
steam bath for one hour. Remove from steam bath and place in a forced-air’circulation
oven at 95° ± 1°C. for 15 minutes. Remove sample from oven; replace glass stopper;
cool in desiccator, and weigh the nonvolatile matter. Calculate as follows:

Percent matter nonvolatile at 95°C. = Weig ht of nonvolatile matte r x 100
Weight of semple

4.4.2 Detection of the presence of Chlorinat ed solven ts . The following qualitative
test shall be applied to the spotting agent:

a. Adjust a Bunsen flame to the non-luminous condition. Heat a piece of copper
wire in the flame, and plung e it into ethyl alcohol (two inches In a emaIl test tube is
suffic ient). When the wire itself imparts no color to the flame , it is clean.

- - b. Dip the cool , clean wire into the spotting agent , and insert It into the edge
of the flame . - Observe closel y at the moment of Insertion.

c. A green color imparted to the flame, sometimes only a momentary flash, is
due to the volatilization of copper chloride and Is considered a “positive” test for
chlorin ated solvents.
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Section S

Spotting agent shall be packaged in 1-gallon and 5-gallon metal containers.

~ ctlon S

6. Notes

6.1 Intended use. The spotting agent covered by this specification is intended for 4
use by inst itut ional and home laundries for the remova l of oil and grease stains from ‘ 

-

washable fabric items including durable press garments, sleeping bags, duff le bags, and
lightweight load-carrying equipment.
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